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(57)Abstract: 

PURPOSE: To use reducing sugars safe to the human body and not generating a metal 
corrosion promoting factor as a boiler water treating agent and to precisely and easily control 
the amt. of the sugars to be added. 

CONSTITUTION: Reducing sugars are added to the boiler feed water or boiler water contg. 
dissolved oxygen to inhibit the corrosion of a ferrous metal in contact with the boiler water. In 
this case, detectable sulfite ion of known concn. is incorporated into the boiler water. The 
sulfite ion concn. is analyzed, and the amt. of reducing sugars to be added is adjusted based 
on the analysis result. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The boiler-water-treatment management method characterized by 
making the sulfite ion of known concentration detectable in boiler water live 
together, analyzing sulfite ion concentration in the approach of controlling the 
corrosion of the iron system metal which adds reducing sugars to the boiler 
feedwater or boiler water containing dissolved oxygen, and touches boiler water, 
and adjusting the addition of reducing sugars based on the result. 
[Claim 2] The management method according to claim 1 which are one sort or two 
sorts or more of compounds with which reducing sugars are chosen from a glucose, 
a mannose, a fructose, a ribose, a galactose, a lactose, a maltose, and a dextrin. 
[Claim 3] The management method of the 1st term of a claim whose sulfite ion is 
what is depended on the sodium, the potassium, or lithium salt of a sulfurous acid. 
[Claim 4] 1) The boiler-water-treatment agent characterized by consisting of a 
water solution which contains the sulfite ion supply compound which dissociates at 
least one sort of reducing sugars, and the sulfite ion of known concentration 

1/7 



Japanese Publication number : 07-188953 A 
detectable in 2 boiler water as an active principle. 

[Claim 5] The boiler-water-treatment agent according to claim 4 reducing sugars 
and whose sulfite ion 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the concentration management method 
and boiler-water-treatment agent of chemical for water treatment in boiler water. It is 
related with the boiler-water-treatment management method and boiler-water-treatment 
agent for furthermore adjusting the addition of the reducing sugars in boiler water to a 
detail appropriately. 
[0002] 

[Description of the Prior Art] There is a boiler which uses soft water besides the raw water 
boiler which uses raw water, such as industrial water and well water, as they are, and 
pure water for a boiler, generally these soft water boiler and the pure-water boiler are used, 
and, in many cases, the boiler water temperature is under the pressure of a boiler. It is set 
as 110 degrees C - critical temperature, and is operated. 

[0003] Since the so-called soft water from which most hardness components were removed 
by ion exchange treatment etc. is used for example, by the soft water boiler among these, 
there is little generating of a scale also in a high retentate activity system. However, it 
originates in the oxygen which anion components, such as a chloride ion and sulfate ion, 
are removed also by the above-mentioned processing by any things other than a hardness 
component, therefore is dissolved in these components and soft water, the iron system 
metal in a system corrodes, and it is easy to generate pitting (pitching) which leads to a 
serious failure. 

[0004] Then, it sets on this soft water boiler ftom the former. Deoxidation processing by 
addition of deoxidants, such as deoxidation processing by the deaerator of soft water or a 
sulfite, and a hydrazine, or processing by those concomitant use is performed. Further 
more preferably The corrosion of the above-mentioned iron system metal and the method of 
preventing pitting especially are adopted by adding alkali chemicals if needed with 
phosphate to this deoxidation treated water, and adjusting to pH 10-12. 
[0005] as for the above and the hydrazine a hydrazine be use as a deoxidizer , the point of a 
safety consider the limit of an activity , and a sulfite need complicated concentration 
management on the activity that the sulfite ion concentration in boiler water must be 
measure , and it must always maintain beyond a reference value in order it promote the 
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corrosion of an iron system metal under the effect of the sulfate ion which be a resultant 

with dissolved oxygen , when a sulfite run short of the addition . 

[0006] Reducing sugars are proposed as a deoxidant which can choose an addition as 

arbitration, without safety being high and generating a corrosive factor (sulfate ion) Uke a 

sulfite in recent years (refer to JIS-B8223 description). 

[0007] 

[Problem(s) to be Solved by the Invention] However, in order for measurement of the 
concentration of the above-mentioned reducing sugars in boiler water to need much 
instrument for analysis, such as NMR, and to be accompanied by still more complicated 
actuation, it has the fault that it cannot check promptly and easily. This artificer 
performed experiment examination about the boiler-water-treatment management which 
uses a saccharide as a reducing agent, and when a boiler was operated for a long period of 
time under the environment where the concentration of the reducing sugars in boiler water 
is low, and dissolved oxygen exists, he checked too that generating of pitting arose. This 
invention aims at offering the approach of managing the addition of the reducing sugars in 
boiler water exactly and easily, 

[0008] In the approach of controlling the corrosion of the iron system metal which adds 
reducing sugars to boiler feedwater and touches boiler water, the artificers of this 
invention are making the sulfite ion of known concentration detectable to boiler water 
exist, and checking existence of the sulfite ion in boiler water by the analysis result, and 
checked experimentally that the corrosion of the iron system metal in contact with this 
boiler water was controlled. 

[0009] This experiment exact private seal was the unexpected data which the reaction rate 
to dissolved oxygen cannot predict fi:om the data that the sulfite is earher than reducing 
sugars. This invention is made by studying and checking the above-mentioned experiment 
exact private seal further by the boiler of the system. 
[0010] 

[Means for Solving the Problem] the boiler water treatment management method 
characterize by to analyze sulfite ion concentration in a predetermined period in the 
approach of control the corrosion of the iron system metal which add reducing sugars to the 
boiler feedwater or boiler water which contain dissolved oxygen according to this invention , 
and touch boiler water by make the sulfite ion of known concentration detectable in this 
boiler water live together , and to adjust the addition of reducing sugars based on that 
result in this way be offer . 

[00 ll] According to this invention, the boiler- water-treatment agent characterized by 
consisting of a water solution which contains the sulfite ion supply compound which 
dissociates the sulfite ion of known concentration detectable in at least one sort and 2 
boiler water of 1 reducing sugars as an active principle is offered further again. In this 
invention, reducing sugars have the aldehyde group or ketone group of isolation, and it 
means the sugar in which reducibility is shown. 

[0012] Specifically, disaccharide or dextrins, such as monosaccharides, such as a glucose, a 
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mannose, a fructose, a ribose, and a galactose, a lactose, and a maltose, are mentioned. In 
these, it is desirable to use a glucose and a fructose in respect of profitability. In this 
invention, as a sulfiirous^acid supply compound which dissociates the sulfite ion of known 
concentration detectable in boiler water, although a sulfiirous-acid alkali*metal salt, for 
example, the potassium of a sulfiirous acid, sodium, lithium salt, etc. are mentioned, what 
dissociates sulfite ion in boiler water, such as a hydrogensulfite and pyrosulfiirous acid 
hydrogen salt, may be used. 

[0013] Reducing sugars react with the dissolved oxygen in boiler water, and it is added in 
order to control the corrosion of an iron system metal. Therefore, although the addition is 
influenced and is determined according to an activity case with the amount of the oxygen 
which exists in boiler water, the temperature in a boiler, and other weighted solidity, it 
needs to add to an excess from the estimate of dissolved oxygen. As sulfite ion was 
described above, it is presumed that sulfite ion exists from reducing sugars while it has 
been unreacted while a reducing sugar reacts with dissolved oxygen first actually and 
reducing sugars exist although reactivity is size. 

[0014] Therefore, these sulfite ion is not used in order to remove the dissolved oxygen in 
boiler water, but it is used as an index for presuming existence of the reducing sugars 
added in boiler water, and it is added by boiler feedwater or boiler water so that it may 
become more than the concentration detected by analysis in boiler water. The 
concentration (2 ppm - 10 ppm) of under the concentration maintained in boiler water 
indicated by JIS-B -8223 is enough as the sulfite ion concentration in boiler water. If it 
becomes the more than concentration more than this upper limit, i.e., 10 ppm, since the 
sulfite ion and sulfate ion concentration which exist in boiler water increase and corrosion 
is promoted by the effect of the sulfate ion in boiler water at this time as an increment and 
drug control of the dissolved oxygen concentration in boiler feedwater are inadequate, it is 
not desirable. 

[0015] Although well-known analytical method is chosen suitably, since it is simple and 
exact to use the iodometry approach of a publication for JIS-B -8224, measurement of the 
concentration of the sulfite added in boiler water is desirable. In this invention, the 
addition of reducing sugars is adjusted so that existence of sulfite ion may always be 
checked by the analysis result of the sulfite ion concentration in boiler water. 
[0016] That is, the approach of this invention means adjusting by decreasing the addition 
of reducing sugars, when the addition of reducing sugars is made to increase when the 
analysis value of sulfite ion is un*detecting or it decreases substantially, and the analysis 
value of sulfite ion becomes more than the above-mentioned upper limit. In the approach of 
this invention, although you may add independently, as for the reducing sugars and sulfite 
which are added by boiler feedwater or boiler water, adding as 1 liquid pharmaceutical 
preparation is desirable in respect of workability. 

[0017] When adding independently, adding as a solution diluted in water is desirable on an 
activity. When considering as 1 liquid pharmaceutical preparation, it is desirable on boiler 
management to consider as the water solution which dissolved reducing sugars and a 
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sulfite in water, and to carry out to the pharmaceutical preparation which mixed the 
following anticorrosives, anti-oxidant, etc. to this, i.e., the boiler-water-treatment agent of 
this invention. 

[0018] Reducing sugars and a sulfite are preferably used for the boiler- water-treatment 
agent of this invention at a rate of 1:0.03-0.3 (weight ratio) with the rate of 1:0.010. 5 
(weight ratio). In this invention, in the range which does not check this effect of the 
invention, in order to control the corrosion of the iron system metal in contact with boiler 
water, well known anticorrosives (for example, a boiler compound, a pH regulator, etc.) 
may be used together. Moreover, an antioxidant may be used together in order to stabiHze 
sulfite ion. 

[0019] As the anticorrosives which can be used together, and an antioxidant, volatile 

amine :L- ascorbic acid, erythorbic acid, or those salts, such as polyphosphate, such as 

tripolyphosphate, a pyrophosphate, a hexametaphosphoric acid salt, and a 

tetra polyphosphate, or an orthophosphate; morphoUne, and cyclohexylamine, etc. are 

mentioned. 

[0020] 

[Example] Next, the example of pharmaceutical preparation and example which are used 

for the approach of this invention explain this invention to a detail. 

[Example of pharmaceutical preparation] The examples 1 and 2 of pharmaceutical 

preparation show the boiler-water-treatment agent of this invention. 

[The example 1 of pharmaceutical preparation] 

Fructose 20 weight sections sodium sulfite One weight section sodium hydroxide 5 weight 
**** 74 weight sections above-mentioned each component was mixed, and the chemical for 
water treatment for the soft water boilers was obtained. To the 20-degree C feed water 
which does not use a deaerator, this chemical for water treatment is added so that it may 
be set to 50-500 ppm. 

[0021] [The example 2 of pharmaceutical preparation] 

Glucose 30 weight sections potassium sulfite Two weight sections potassium hydroxide 
Ten weight sections phosphoric -acid 3 potassium 5 weight **** 53 weight sections 
above-mentioned each component was mixed, and the chemical for water treatment for 
raw water or the soft water boilers was obtained. To the 20-degree C feed water which does 
not use a deaerator, this chemical for water treatment is added so that it may be set to 
50-500 ppm. 

[0022] [The example 1 of comparison pharmaceutical preparation] 

Glucose 30 weight sections potassium hydroxide Ten weight sections phosphoric-acid 3 
potassium 5 weight **** 55 weight sections [0023] [Example] in A boiler of certain food 
works which have the boiler service condition and feed water water quality of the account 
of the bottom, water treatment by the conventional method and the approach of this 
invention was carried out. The result is minutely described as an example 1 and examples 
1 and 2 of a comparison. In addition, each chemical for water treatment was continuously 
added so that it might become predetermined concentration at boiler feedwater. 
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[Boiler service condition] 

boiler formal - flue fire tube mold boiler boiler pressure force: 7 kg£^cm2 steamy output: 

rate of 10 T/hr blow: - 5% (continuation) 
Boiler operation time: 24 hours [feed water water quality] (the average is shown.) 
pH 4.1 conductivity (second/cm) 240 alkalinity (4.8 ppm pH) The 40 total hardness (ppm) 
<1 chloride ion (ppm) 20 ion-like silica (ppm) 15 [0024] [Example l] It added, while 
supplying water in 100 ppm of drugs of the presentation shown in the example 2 of 
pharmaceutical preparation, and the usual boiler operation was performed. Boiler water 
was analyzed once in one month, and sulfite ion concentration was measured. In the 
analysis result for the 1st month, since sulfite ion was un-detecting, boiler operation was 
continued, having used addition concentration to feed water of drugs as 150 ppm. In the 
analysis result for the 2nd month, since sulfite ion was set to 10 ppm or more, boiler 
operation was continued, having used addition concentration to feed water of drugs as 140 
ppm. In the analysis result after the 3rd month, since sulfite ion was maintained at the 
range of 2-10 ppm, the addition concentration to feed water of drugs was maintained to 140 
ppm. 

[0025] For six months, after operation, as a result of opening and performing interior check, 
new pitching generating was not accepted but it was checked that corrosion prevention is 
carried out good. According to the approach of this invention, analysis of sulfite ion is 
enough at once in one month, and this data shows that what is necessary is just to adjust 
the addition of drugs so that sulfite ion may be maintained in the range of 2* 10 ppm in this 
case. 

[0026] [Example 1 of a comparison] Water treatment by concomitant use with sodium 
phosphate and a sodium sulfite was performed as a conventional boiler-water-treatment 
method. The pharmaceutical preparation of sodium phosphate and a sodium hydroxide 
was specifically added to feed water so that 20-40 ppm and pH might be set to 11-11.8 as 
phosphoric-acid ion in boiler water, and the addition was set up so that it might become 
more than the oxidation reduction reaction equivalent of the dissolved oxygen under feed 
water [ sodium sulfite ]. 

[0027] Boiler water was analyzed once in one month, and it checked that sulfite ion was 10 
ppm or more. For six months, after operation, as a result of opening and performing 
interior check, much pitching had occurred on the flue and the fire tube front face. When 
the dissolved oxygen concentration under feed water is changed by fluctuation of water 
temperature etc. and sulfite ion runs short temporarily as a cause of generating of pitching, 
the sulfate ion generated from sulfite ion is considered to have promoted the corrosion by 
the dissolved oxygen which remained. At once, analysis of the sulfite ion in boiler water is 
not enough in one month, and this data shows that it is necessary to carry out frequently. 
[0028] [the example 2 of a comparison] •- as the initial complement which presumed the 
drugs of the presentation shown in the above-mentioned example 1 of comparison 
pharmaceutical preparation as a conventional boiler-water-treatment method from the 
experience value which was able to be acquired experimentally -- the addition 
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concentration of a under [ feed water ] - 100 ppm " ** - it added so that it might become, 
and the usual boiler operation was performed. Analysis of boiler water was performed once 
at one week. In addition, about the drugs concentration in boiler water, since analysis of 
the glucose which are reducing sugars was difficult, only the check of the amount of the 
drugs used was performed. After the start up, by the analysis of boiler water for the 3rd 
month, when the increment in the iron considered to be corrosion generating was accepted, 
opened and interior check was performed, generating of pitching was accepted in a flue and 
the fire tube. 

[0029] By this approach, since the check of the concentration in the inside of boiler water of 
reducing sugars cannot be performed, it turns out that decision of the existence of that 
existence cannot be performed but there is a fault it becomes inadequate water treatment 
managing [ of a boiler ]. 
[0030] 

[Effect of the Invention] According to the approach of this invention, the safety to the body 
is high, and since the addition of the reducing sugars which are chemical for water 
treatment of boiler water which does not generate a corrosion promoter is manageable 
exactly and in simple, the effectiveness that rear*sp ring-supporter control of the corrosion 
of the iron system metal in contact with boiler water can be carried out at a long period of 
time is produced. 
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